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(54) Compressed gas transporting and filling method 



(57) A compressed gas transporting and filling 
method is provided, in which compressed gas can be 
transported and filled with good efficiency from a plural- 
ity of supply side containers even to a filling container 
which is variously different in initial pressure or target 
pressure differs, by effectively utilizing a residual pres- 
sure of said supply side containers. 

A compressed gas transporting and filling method 
for transporting and filling compressed gas from a plu- 
rality of supply side containers to a filling container by 
utilization of a pressure difference, which comprises: a 
first step #1 of measuring the initial pressure of said fill- 
ing container; a second step #2 ~ 3 of selecting a supply 
side container having the minimum pressure among 
supply side containers having a pressure higher than 
said initial pressure, a third step #4 of transporting and 
filling the compressed gas from the selected supply side 
container to said filling container; and a fourth step #5 
~ 6 of judging, at that time, whether the pressure of the 
same filling container has reached a target pressure or 
has been equalized before it reaches, in which when it 
is judged, in the fourth step, that the pressure of the fill- 
ing container has reached the target pressure, the filling 
is completed, and when it is judged that the pressure of 
the filling container has been equalized, #7 the second 
step and after are repeated, with the pressure of said 
equalization regarded as the initial pressure. 
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Description 

[0001 ] The present invention relates to a compressed 
gas transporting and filling method for transporting and 
filling compressed gas from a plurality of supply side 
containers to a filling container, and it is particularly use- 
ful as a method for transporting and filling compressed 
gas to a filling container which is variously different in 
initial pressure such as a fuel tank for a hydrogen fuel 
automobile. 

[0002] In a case where compressed gas is transport- 
ed and filled from a supply side containerto a filling con- 
tainer by utilization (this is equalization) of a pressure 
difference between both the containers, there has been 
hitherto adopted a method comprising transporting and 
filling compressed gas from a plurality of supply side 
containers, each separately filled with the compressed 
gas, to a filling container, because of the following rea- 
sons. 

[0003] In a case where compressed gas is transport- 
ed and filled in turn to a plurality of filling containers from 
a supply side container (volume 10V) having a volume 
10 times as large as that of said filling containers (vol- 
ume V), which has a pressure 20MPaG (G: gauge pres- 
sure), so that the filling containers are respectively made 
to have a pressure of 15MPaG (a target pressure), 
namely, the residual pressure of the supply side contain- 
er is lowered in turn to 18.5MPaG, 17MPaG and 
15.5MPaG, the fourth filling container cannot be there- 
fore made to have a pressure of 15MPaG and as a re- 
sult, the compressed gas which corresponds to a pres- 
sure of about 15MPaG will remain in the supply side 
container having a volume 10V. And, in a case where 
compressed gas is transported and filled in turn to a plu- 
rality of filling containers from ten supply side containers 
(volume V) each having the same volume as that of said 
filling containers (volume V), which has a pressure 
20MPaG, so that the filling containers are respectively 
made to have a pressure of 15MPaG, on the contrary, 
a next filling container is equalized in pressure (the re- 
sidual pressure thereof due to the pressure equalization 
is 5MPaG) by utilization of the residual pressure of the 
supply side containers left after the pressure equaliza- 
tion (for example, 1 0MPaG is given equalizing the pres- 
sure of one supply side container) and thereafter the 
pressure equalization can be carried out in another sup- 
ply side container which is higher in residual pressure. 
Since the residual pressure of the supply side container 
which is less than the target pressure can be utilized, as 
mentioned above, compressed gas can be transported 
and filled with good efficiency because almost all of the 
supply side containers get a residual pressure lower 
than the target pressure, when the residual pressures 
of all the ten supply side containers has got less than 
the target pressure. 

[0004] In a conventional compressed gas transport- 
ing and filling method, namely, there has been adopted 
a method comprising transporting and filling com- 



pressed gas from a plurality of supply side containers in 
turn to a plurality of filling containers, on the basis of a 
previously determined order, as the initial pressure (for 
example, the atmospheric pressure) or target pressure 

5 of the filling containers is constant. 

[0005] If it is tried to perform the transporting and fill- 
ing operation of compressed gas on the basis of a pre- 
viously determined order, as mentioned above, in a case 
where compressed gas is transported and filled, for ex- 

10 ample, to a filling container which is variously different 
in initial pressure such as a fuel tank for a hydrogen fuel 
automobile, however, such a case is caused to arise, 
where the initial pressure of the fuel tank is higher than 
the residual pressure of supply side containers which is 

15 equalized, and hence it is impossible to perform the 
transporting and filling of the compressed gas in a de- 
termined order. 

[0006] Although there can be also conceived a meth- 
ods using a compressor or a method using a liquefaction 

20 pump and a vaporizer as the compressed gas filling 
method, in which compressed gas is filled to a fuel tank, 
as mentioned above, the former has a problem in main- 
tenance because continuous operation of machines is 
required and the latter needs sufficient motive power for 

25 liquefaction of gas. 

[0007] It is therefore an object of the present invention 
to provide a compressed gas transporting and filling 
method, in which compressed gas can be transported 
and filled with good efficiency to a filling container which 

30 is variously different in initial pressure or target pressure 
by effectively utilizing the residual pressure of a plurality 
of supply side containers. 

[0008] In a conventional compressed gas transport- 
ing and filling method, on the other hand, the transport- 
as jng and filling quality of compressed gas has been cal- 
culated by measuring the weights, temperatures and 
pressures of a filling container before and after the filling 
operation. However, there are some cases where it is 
difficult to perform the same measurement on the filling 
40 container side, for example, as in a fuel tank of a hydro- 
gen fuel automobile. In such cases, it is necessary to 
measure the transporting and filling quantity of com- 
pressed gas on the supply side thereof. 
[0009] It is therefore another object of the present in- 
45 vention to provide a compressed gas transporting and 
filling method, in which the transporting and filling quan- 
tity of compressed gas on the supply side can be meas- 
ured, when the compressed gas is transported and filled 
with good efficiency, as mentioned above. 
so [0010] The aforementioned purpose can be achieved 
by the present invention, as follows. 
[0011] According to the present invention, a com- 
pressed gas transporting and filling method for trans- 
porting and filling compressed gas from a plurality of 
55 supply side containers to a filling container by utilization 
of a pressure difference comprises a first step of meas- 
uring the initial pressure of said filling container, a sec- 
ond step of selecting a supply side container having the 
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minimum pressure among supply side containers hav- 
ing a pressure higher than said initial pressure, a third 
step of transporting and filling the compressed gas from 
the selected, supply side container to said filling con- 
tainer, and a fourth step of judging, at that time, whether 
the pressure of the same filling container has reached 
a target pressure or has been equalized before it 
reached, in which when it is judged, in the fourth step, 
that the pressure of the filling container has reached the 
target pressure, the filling is completed, and when it is 
judged that the pressure of the filling container has been 
equalized, the second step and after are repeated, with 
the pressure of said equalization regarded as the initial 
pressure. The term "pressure equalization" used here 
is a concept including not only a case where the pres- 
sures of both the containers become equal, but also a 
case where they become approximately equal. 
[0012] In the aforementioned method, it is preferable 
that the transporting and filling quantities of the com- 
pressed gas from the respective supply side containers 
are sought from the temperature and pressure changes 
of said supply side container at a time when the third 
step is performed, and the obtained respective trans- 
porting and filling quantities are integrated, thereby 
seeking the total filling quantity to said filling container. 
[0013] Furthermore, it is preferable that when it is 
judged, in the fourth step, that the pressure of the filling 
container has been equalized before it reaches, it is fur- 
ther judged whether the pressure of said supply side 
container has been less than a previously set lower limit 
pressure or not, and when it has been less than the low- 
er limit pressure, the compressed gas is filled from an- 
other supply source to said supply side container and 
thereafter the second step and after are repeated, with 
the pressure of said equalization regarded as the initial 
pressure. 

[0014] Moreover, it is preferable that the respective 
steps are performed as they are automated by a com- 
puter control. 

[001 5] The present invention is effective especially in 
a case where said filling container is a fuel tank for a 
hydrogen fuel automobile. 

[0016] Since a supply side container having a pres- 
sure higher than said initial pressure is intentionally se- 
lected in the second step, according to the present in- 
vention, the transporting and filling of compressed gas 
can be performed also to a filling container which is var- 
iously different in initial pressure. Since a supply side 
container having the minimum pressure is particularly 
selected at that time, supply side containers can be pref- 
erentially utilized with good efficiency in an order of a 
lower initial pressure in the transporting and filling of 
compressed gas. When the pressure of the filling con- 
tainer has not reached the target pressure in the third 
step, furthermore, the pressure of the filling container 
can be caused to reach the target pressure s with effec- 
tively utilizing the residual pressure, by repeating the 
second step to fourth step. Also to a filling container 



which is variously different in initial pressure or target 
pressure, as a result, the transporting and filling of com- 
pressed gas can be performed with good efficiency by 
effectively utilizing the residual pressure of the plurality 

5 of the supply side containers. 

[001 7] In such a case where the transporting and fill- 
ing quantities of the compressed gas from the respec- 
tive supply side containers are sought from the temper- 
ature and pressure changes of said supply side contain- 

10 er at a time when the third step is performed, and the 
obtained respective transporting and filling quantities 
are integrated, thereby seeking the total filling quantity 
to said filling container, 

the transporting and filling quantity of the corn- 
's pressed gas on the supply side thereof can be meas- 
ured when the compressed gas is transported and filled 
with good efficiency, as mentioned above, because the 
respective transporting and filling quantities are sought 
and integrated by the measurements of the respective 

20 supply side containers. 

[0018] In such a case where when it is judged, in the 
fourth step, that the pressure of the filling container has 
been equalized before it reaches, it is further judged 
whether the pressure of said supply side container has 

25 been less than a previously set lower limit pressure or 
not, and when it has been less than the lower limit pres- 
sure, the compressed gas is filled from another supply 
source to said supply side container and thereafter the 
second step and after are repeated, with a pressure of 

so said equalization regarded as the initial pressure, 

only a small quantity of compressed gas can be 
transported and filled and hence the efficiency thereof 
becomes lower even if the pressure equalization is car- 
ried out, when the transporting and filling of compressed 

35 gas is performed by use of a supply side container 
whose residual pressure is lower in excess. By perform- 
ing the re-filling of compressed gas when the pressure 
of said supply side container is less than a previously 
set lower limit pressure, however, the lowering of the 

40 same efficiency can be precluded and the whole effi- 
ciency can be enhanced. 

[0019] In a case where the respective steps are per- 
formed as they are automated by a computer control, 
all the steps can be more quickly performed with good 

45 efficiency by quickly conducting various processes such 
as comparison, arithmetic processing, memorization 
and output control of the respective steps. 
[0020] In a case where said filling container is a fuel 
tank for a hydrogen fuel automobile, there are excepted 

50 many cases where the initial pressure or target pressure 
is variously different, and the present invention having 
such operational effects as mentioned above is espe- 
cially effective because it is difficult to provide precise 
measuring devices on the filling container side in spite 

55 of a necessity of measuring the transporting and filling 
quantity. 

[0021] Now referring to the accompanying drawings, 
embodiments of the present invention will be described. 
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[0022] The transporting and filling method according 
to the present invention comprises, as shown in Fig.1 , 
transporting and filling compressed gas from a plurality 
of supply side containers 1 A - 1 F to a filling container 
2 by utilization of a pressure difference. In this embodi- 
ment, there will be given an example where the respec- 
tive steps are performed as they are automated by a 
computer control based on the algorithm shown in Fig.2. 
[0023] When the transporting and filling method ac- 
cording to the present invention is carried out, the re- 
spective steps will be put in practice under the initial sit- 
uation mentioned below by use of the following appara- 
tuses. As containers on the supply side, for example, 
six supply side containers 1 A ~ 1 F, each equipped with 
a pressure gauge and a thermometer, are connected in 
parallel, and inlet side valves 3A ~ 3F and outlet side 
control valves 4A ~~ 4F are provided for the respective 
supply side containers 1 A - 1 F. A pressure gauge 5 is 
provided in a line on the downstream side, to which lines 
from the respective supply side containers 1 A ~ 1 F are 
connected, and a filling hose having a joint 7 and a valve 
6 are provided on the downstream side thereof. Fig.1 
shows a situation at the transporting and filling time, 
where a filling container 2 is connected with the fore end 
of said filling hose by way of the joint 7. As the supply 
side containers 1A ~ 1F, it is preferable for accurately 
measuring the transporting and filling quantity to use 
one whose volume is near to that of the filling container 
2 (for example, 0.5 ~~ 2 times)! but in a case where the 
measuring precision is not required so high, the supply 
side containers 1 A - 1 F whose volume is made larger 
may be used. 

[0024] To the upstream side of the respective supply 
side containers 1 A ~ 1F, supply sources 8X, BYforfilling 
compressed gas thereto are connected by way of valves 
9X, 9Y, where a pressure gauge 1 0 is provided on a line 
thereof so that the filling pressure can be measured. In 
addition, a controller 11 is electrically connected with the 
pressure gauge 5, the pressure gauges and thermom- 
eters of the supply side containers 1 A — 1 F and the out- 
let side control valves 4A ~ 4F, and hence output values 
from these measuring devices can be always taken in 
the controller 11. 

[0025] In the initial situation, for instance, the supply 
side containers 1 A - 1 F each contain compressed gas 
filled therein up to a predetermined pressure (for exam- 
ple, 20MPaG) that is larger than a target pressure (for 
example, 15MPaG) of the filling container 2 : and all the 
valves expect for the valve 6 get closed. 
[0026] In the first step, the initial pressure P., of the 
filling container 2 is measured (see: #1 in Fig.2), and 
this measurement can be carried out by the pressure 
gauge 5. Although somewhat measurement error is 
caused to arise in the initial pressure depending on 
the pressure in the line having the pressure gauge 5 pro- 
vided therein, when the valve 6 is opened after the filling 
container 2 is connected, it is possible to make smaller 
the measurement error, by previously opening the filling 



container 2 to the atmosphere before it is connected, or 
by connecting the same filling contained and correcting 
the measurement on the basis of the pressures of the 
filling container 2 before and after the valve 6 is opened. 
5 [0027] In the second step, a supply side container 
having the minimum pressure is selected among supply 
side containers having a pressure higherthan the meas- 
ured initial pressure P v This step will be satisfactorily 
carried out, for example, by comparing in turn the initial 
10 pressure P 1 and the pressures P A - P F of the supply 
side containers 1 A - 1 F (see: #2 in Fig.2), selecting the 
minimum value among the pressures P A - P F of the 
supply side containers having a pressure higher than 
the initial pressure P1 (see: #3 in Fig.2), and selecting 
15 a supply side container 1 M)N corresponding to said min- 
imum value. The minimum value of this pressure is 
memorized as the minimum pressure P M , N in the con- 
troller 11 . In a case where there are plural supply side 
containers having the minimum pressure, in addition, 
20 the supply side containers may be satisfactorily selected 
in the preferential order of 1 A ~ 1 F. 
[0028] In the third step, the compressed gas is trans- 
ported and filled from said supply side container 1 MIN to 
the filling container 2. This operation will be satisfactorily 
25 carried out by opening the outlet side control valve 4 MIN 
corresponding to the same supply side container 1 M!N 
(see: #4 in Fig.2). At that time, the transporting and filling 
of the compressed gas is performed by virtue of a pres- 
sure difference between both the containers. It is pref- 
30 erableto regulate the open degree of the outlet side con- 
trol valve 4 MlN so that a rapid pressure change is made 
hard to arise in both the containers during this operation. 
[0029] In the fourth step, It is judged, at that time, 
whether the pressure of the filling container has reached 
35 a target pressure Pf or has been equalized before it 
reached. This step can be carried out, for example, by 
measuring the pressure P M j N of the supply side contain- 
er 1 MIN and judging whether the same pressure P M1N is 
larger than the target pressure P f or not (see: #5 in Fig. 
40 2), and further judging whether the pressure P MIN is 
equalized or not when it is not largerthan the target pres- 
sure P f (see: #6 in Fig.2), and repeating the steps #5 - 
#6 when it is judged that the pressure P MIN has not been 
equalized. Concerning the judgement of the pressure 
45 equalization, a fact that the pressure P M(N has been 
equalized can be satisfactorily judged, for example, by 
measuring in turn the pressure P MIN of the supply side 
container 1 M , N to find that its variation does not arise or 
becomes small, or by comparing the pressure P M)N and 
50 the pressure measured by the pressure gauge 5 to find 
that the difference between both of them does not arise 
or becomes small. 

[0030] When it is judged, in the fourth step, that the 
pressure of the filling container has reached the target 
55 pressure P f , the filling is completed (see: #5 in Fig.2), 
and when it is judged that the pressure of the filling con- 
tainer has been equalized, the second step and after 
are repeated at the pressure P MIN of said equalization 
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regarded as the initial pressure (see: #6 - 7 in Fig. 
2). By repeating the transporting and filling operation in 
this repeating step, the pressure of the filling container 
2 can be caused to reach the target pressure P f . In ad- 
dition, the outlet side control valve 4^ will be satisfac- 
torily closed after anyone of the steps #5, #6 or #7. 
[0031] Although it is also possible in the present in- 
vention to measure the transporting and filling quantity 
in the third step by a flow meter provided in the trans- 
porting andfilling line, the total filling quantity to the filling 
container 2 can be accurately sought by seeking the 
transporting andfilling quantities of the compressed gas 
from the respective supply side containers from the tem- 
perature and pressure changes of the supply side con- 
tainer 1 M(N at a time when the third step is performed, 
and integrating the obtained respective transporting and 
filling quantities. 

[0032] Assuming that the transporting and filling of 
compressed gas is performed in the third step by use of 
two supply side containers 1 A & 1 B, namely, the quantity 
of the compressed gas before the transporting and filling 
thereof can be calculated from the volume (water vol- 
ume), temperature T A and pressure P A of the supply 
side container 1 A before the transporting and filling (the 
coefficient of compression under that condition should 
be taken into consideration, when correction based on 
the coefficient of compression is conducted), the quan- 
tity of the compressed gas after the transporting and fill- 
ing thereof can be calculated from the volume, temper- 
ature T A and pressure P A of the supply side container 
1 A after the transporting and filling (the same as above 
on the coefficient of compression), and the transporting 
and filling quantity from the supply side container 1 A can 
be accordingly sought by calculating a difference be- 
tween both of them. Furthermore, the total transporting 
and filling quantity of the compressed gas to the filling 
container 2 can be sought by similarly seeking the trans- 
porting and filling q uantity from the supply side container 
1 B and thereafter integrating these transporting and fill- 
ing quantities. 

[0033] When the above-mentioned calculation is car- 
ried out by the controller 1 1 , this calculation may be car- 
ried out by conducting, before and after the third steps 
which are repeated, the arithmetic processing of the 
measurement values taken therein, memorizing the 
arithmetic results, and finally integrating these results. 
The controller 1 1 is electrically connected with an input 
and output device 12, and performs, by use of the input 
and output device 1 2, the inputting of the target pressure 
P f and the likes and the outputting (print-out or display) 
of the total filling quantity sought by the arithmetic 
processing. Although a fee can be also output, at that 
time, from the filling quantity and cost, there may be in- 
stances where the cost is different depending on the in- 
itial pressure Pj even under the same filling quantity (for 
example, the cost will be set high when the initial pres- 
sure Pj is high). Even in this case, it may be devised 
that the fee can be calculated by using as references 



the initial pressure P 1r the target pressure P f and the 
cost which varies stepwise. 

[0034] After the transporting and filling of compressed 
gas to one filling container 2 is completed, the transport- 

5 ing and filling thereof also to the other filling containers 
2 can be performed in such a similar way as mentioned 
above. However, the residual pressures of the respec- 
tive supply side containers 1 A — 1 F are lowered every 
when the transporting and filling is performed therein. It 

10 js therefore necessary to perform, at any point of time, 
the supply of compressed gas from the supply sources 
8X, 8Y to the supply side containers 1 A — 1 F. Since the 
supply sources 8X, 8Y each are a tank having a suffi- 
ciently large volume (for example, 5-20 times) as com- 

*5 pared with the supply side containers 1A — 1F in the 
example of Fig.1 , the compressed gas can be transport- 
ed and filled with utilization of a pressure difference by 
opening either of the valves 9X, 9Y and opening anyone 
or all of the inlet side valves 3A - 3F of the supply side 

20 containers 1 A ~ 1 F. Accordingly, it is preferable that the 
supply sources 8X, 8Y have a pressure somewhat high- 
er than the initial pressure of the supply side containers 
1 A ~ 1 F. Before the pressures of both the containers 
are completely equalized, furthermore, the transporting 

25 and filling of the compressed gas may be completed at 
a time when the pressure of the filling container has 
reached the set initial pressure of the supply side con- 
tainers 1 A — 1 F as it is confirmed by the pressure gauge 
10. One of the supply sources 8X, 8Y is a preliminary 

30 tank and this preliminary tank will be usually conveyed 
to a filling factory and filled with compressed gas here. 
In order to increase the conveying efficiency, it is pref- 
erable to use longer containers (for example, a set of 1 8 
containers having a volume of 630L) as the supply 

35 sources 8X, 8Y. 

[0035] When the transporting and filling of com- 
pressed gas to such supply side containers ,1 A — 1 F is 
performed, it is enabled to perform the transporting and 
filling to the filling container 2 at ail times by separately 

40 providing a container group consisting of six supply side 
containers, and putting the transporting and filling meth- 
od according to the present invention into practice, as 
the transporting and filling operation is switched over be- 
tween a container group consisting of the supply side 

45 containers 1A - 1F and the other container group of 
said six supply side containers. 
[0036] The transporting and filling method according 
to the present invention is useful, especially in such a 
case that compressed gas is transported and filled to a 

50 filling container 2, where said filling container 2 is a filling 
container which is variously different in initial pressure 
or target pressure such as a fuel tank of a hydrogen fuel 
automobile and in which the transporting and filling 
quantity must be measured on the supply side. Although 

55 there are various types, for example, a high pressure 
cylinder type and besides a type using a hydrogen oc- 
clusion alloy or the like as the fuel tank of a hydrogen 
fuel automobile, in addition, the transporting and filling 
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method of the present invention is applicable to any type 
of them. 

[0037] An example where the transporting and filling 
method according to the present invention is concretely 
put in practice will be given below. In addition, it is as- 5 
sumed that the coefficient of compression is 1 and it is 
further assumed that supply side containers 1 A ~ 1 F 
have an initial pressure of 20MPaGand a volume of 50L, 
first and second filling containers 2 have an initial pres- 
sure of OMPaG , a target pressure of 1 5M PaG and a vol- 10 
ume of 50L and a third filling container 2 has an initial 
pressure of 8MPaG, a target pressure of 12MPaG and 
a volume of 50L. 

[0038] In the first filling container 2, compressed gas 
is transported and filled in turn of 10MpaG -» 15MPaG 15 
thereto by the supply side containers 1 A & 1 B, and the 
residual pressure after the transporting and filling be- 
comes 1 0MPaG in the supply side container 1A and 
15MPaG in the supply side container 1 B. In the second 
filling container 2, compressed gas is transported and 20 
filled in turn of 5MpaG -> 10MpaG -» 15MPaG thereto 
by the supply side containers 1 A ~ 1 C, and the residual 
pressure after the transporting and filling becomes 
5M PaG in the supply side container 1 A, 1 0M PaG in the 
supply side container 1 B and 1 5M PaG in the supply side 25 
container 1C. In the third filling container 2, compressed 
gas is transported and filled in turn of 9MpaG 
12MPaG thereto by the supply side containers 1 B ~ 1 C, 
without selecting the supply side container 1 A, and the 
residual pressure after the transporting and filling be- 30 
comes 5MPaG in the supply side container 1 A, 9MPaG 
in the supply side container 1 B and 1 2MPaG in the sup- 
ply side container 1C. 

[0039] Other embodiments of the present invention 
will be described below. 35 



( 
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pressure. 

In this case, the pressure gauge 1 0 and the inlet 
side valves 3 A — 3F are further electrically connect- 
ed to the controller 11 (this situation is not shown) 
and such an algorithm as shown in Fig.3 is adopted. 
After it is judged, in the step #6, that the pressure 
P M i N has been equalized : according to this algo- 
rithm, it is judged whether the pressure P MIN is 
smaller than the set lower limit pressure P s or not 
(see: #10 in Fig.3), and when the pressure P MIN is 
smaller, the inlet side valve 3 MIN of the supply side 
container 1 MIN having the minimum pressure will be 
opened (see: #11 in Fig.3). By virtue of this opening 
of the inlet side valve 3 M , N , the filling from the supply 
source 8X or supply source 8Y is started up, it is 
repeatedly judged whether the pressure P M | N of the 
supply side container 1 M | N is more than the set ini- 
tial pressure Pt or not (see: #12 in Fig.2), and when 
the pressure P M | N has got more than the set initial 
pressure Pt, the inlet side valve 3 MlN of the supply 
side container 1 MlN is closed (see: #13 in Fig.3). 
The step #7 and after will be similarly carried out. 
Owing to such operation as mentioned above, a fur- 
ther group of preliminary containers can be dis- 
pensed. 

(2) Although there has been given, in the aforemen- 
tioned embodiment, an example where the trans- 
porting and filling of the third step is carried out until 
the pressure of the filling container is equalized, the 
filling of compressed gas may be completed by im- 
mediately closing the outlet side control valves of 
the supply side containers, when it is judged, in the 
fourth step : that the pressure of the filling container 
has reached the target pressure. 

(3) Although there has been given, in the aforemen- 
tioned embodiment, an example where the supply 
source consists of two tank, the filling of com- 
pressed gas may be performed by supplying com- 
pressed gas from an adjacent gas production fac- 
tory directly to the supply side containers through a 
line. 

Fig.1 is a schematic block diagram showing 
one example of the apparatus used in the com- 
pressed gas transporting and filling method ac- 
cording to the present invention; 
Fig.2 is a flow sheet showing one example of 
the algorithm of the compressed gas transport- 
ing and filling method according to the present 
invention; and 

Fig.3 is a flow sheet showing one example of 
another algorithm. 

[0040] 1 A ~ 1 F - supply side containers, 2 - filling 
container, 3A - 3F - inlet side valves, 4A ~~ 4F - outlet 
side control valves, 11 - controller. 



(1 ) Although there has been given, in the aforemen- 
tioned embodiment, an example where com- 
pressed gas is supplied, at any point of time, from 
the supply sources to the supply side containers, it 40 
is preferred that a lower limit pressure of the supply 
side containers (for example, a pressure 1/5 ~- 1/50 
times as large as the designed initial pressure of the 
supply side containers) is previously set and the 
supply of compressed gas is carried out when all or 45 
one of the supply side containers has got less than 
the lower limit pressure. Concretely, this will be sat- 
isfactorily carried out in such a manner that when it 
is judged, in the fourth step, that the pressure of the 
filling container has been equalized before it reach- 50 
es, it is further judged whether the pressure of said 
supply side container has been less than a previ- 
ously set lower limit pressure or not, and when it 
has been less than the lower limit pressure, the 
compressed gas is filled from another supply 55 
source to said supply side container and thereafter 
the second step and after are repeated, with the 
pressure of said equalization regarded as the initial 
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Claims 

1. A compressed gas transporting and filling method 
for transporting and filling compressed gas from a 
plurality of supply side containers to a filling con- s 
tainer by utilization of a pressure difference, which 
comprises: 

a first step of measuring the initial pressure of 
said filling container; 10 
a second step of selecting a supply side con- 
tainer having the minimum pressure among 
supply side containers having a pressure high- 
er than said initial pressure, 
a third step of transporting and filling the com- 1$ 
pressed gas from the selected supply side con- 
tainer to said filling container; and 
a fourth step of judging, at that time, whether 
the pressure of the same filling container has 
reached a target pressure or has been equal- 20 
ized before it reaches, 

in which when it is judged, in the fourth step, 
that the pressure of the filling container has 
reached the target pressure, the filling is com- 
pleted, and when it is judged that the pressure 
of the filling container has been equalized, the 
second step and after are repeated, with the 
pressure of said equalization regarded as the 
initial pressure. 

30 

2. A compressed gas transporting and filling method 
according to claim 1 , in which the transporting and 
filling quantities of the compressed gas from the re- 
spective supply side containers are sought from the 
temperature and pressure changes of said supply 35 
side container at a time when the third step is per- 
formed, and the obtained respective transporting 
and filling quantities are integrated, thereby seeking 

the total filling quantity to said filling container. 

40 

3. A compressed gas transporting and filling method 
according to claim 1 or 2, in which when it is judged, 
in the fourth step, that the pressure of the filling con- 
tainer has been equalized before it reaches, it is fur- 
ther judged whether the pressure of said supply 45 
side container has been less than a previously set 
lower limit pressure or not and when it has been 
less than the lower limit pressure, the compressed 
gas is filled from another supply source to said sup- 
ply side container and thereafter the second step so 
and after are repeated, with the pressure of said 
equalization regarded as the initial pressure. 

4. A compressed gas transporting and filling method 
according to anyone of claims 1 to 3, in which the 55 
respective steps are performed as they are auto- 
mated by a computer control. 



5. A compressed gas transporting and filling method 
according to anyone of claims 1 to 4, in which said 
filling container is a fuel tank for a hydrogen fuel au- 
tomobile. 
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